OBJECTIVE -To determine the association of TRIB3 Q84R polymorphism with metabolic syndrome (MetS) and carotid atherosclerosis.
M
etabolic syndrome (MetS) is a powerful and prevalent predictor of cardiovascular events (1, 2) . Insulin resistance is recognized as the triggering factor of MetS. The TRIB3 gene, located on chromosome 20p13, has been implicated in insulin resistance (3) . A TRIB3 Q84R polymorphism has also recently been associated with early-onset type 2 diabetes (4). This polymorphism may identify individuals at risk for insulin resistance and related cardiovascular risk (5) . Whether the TRIB3 Q84R polymorphism increases the risk for MetS and carotid atherosclerosis remains to be established.
RESEARCH DESIGN AND METHODS -A total of 513 unrelated
Chinese subjects aged 24 -85 years were recruited from the Qilu Hospital of Shandong University: 217 subjects with MetS, defined by the International Diabetes Federation (6); 200 subjects (control subjects) without any abnormality; and 96 obese-alone subjects. Written informed consent was obtained from all subjects, and procedures were approved by the institutional ethics committees.
The clinical and biochemical characteristics of the subjects were determined. Insulin resistance was assessed by the homeostasis model assessment equation (7) . Genotyping of the TRIB3 R84 variant was as previously described (5) .
B-mode ultrasonography of the carotid arteries was performed by one trained clinical technician. Both the right and left common carotid arteries were examined. Intima-media thickness (IMT) of the common and internal carotid arteries and bifurcations were measured according to the Asymptomatic Carotid Artery Plaque Study (ACAPS) protocol (8 RESULTS -Genotyping was successful in 513 case subjects. The TRIB3 Q84R polymorphism genotypes were in HardyWeinberg equilibrium. The clinical and biochemical characteristics of the subjects by TRIB3 genotype in the MetS group are in Table 1 . Subjects with the RR84 genotype had higher waist-to-hip ratio and total cholesterol, triglyceride, and LDL cholesterol levels but lower HDL cholesterol levels than individuals with the Unexpectedly, fasting blood glucose and fasting insulin level had no association with the TRIB3 Q84R polymorphism. However, the TRIB3 Q84R genotype was associated with insulin resistance (P ϭ 0.040). Stepwise univariate regression analysis demonstrated the TRIB3 R84 allele as a risk factor for insulin resistance (1.697 [1.076 -2.677]; P ϭ 0.023). Thus, carriers of the TRIB3 R84 allele are more susceptible to MetS, especially for abdominal obesity, hypertriglyceridemia, and insulin resistance. Accordingly, whether the TRIB3 R84 allele was associated with atherosclerosis was investigated. Subjects with the RR84 genotype had significantly higher mean and maximal IMT than individuals with the QQ84 and QR84 genotypes (P Ͻ 0.001 for both). We found risk factors for thickened IMT as being the TRIB3 R84 allele (2. Table A2 in the online appendix).
CONCLUSIONS -This is the first large study that comprehensively identifies the TRIB3 Q84R polymorphism as a candidate single nucleotide polymorphism for MetS and carotid atherosclerosis. We demonstrated that TRIB3 R84 allele carriers are at increased risk for MetS and carotid atherosclerosis because they are more susceptible to abdominal obesity, hypertriglyceridemia, and insulin resistance.
Therefore, TRIB3 is speculated to contribute to MetS via alteration of glucose and fat, with insulin playing a pivotal role. That TRIB3 R84 was also located on chromosome 20p1 further confirms the association because it is generally assumed that susceptibility loci of obesity and type 2 diabetes were on chromosome 20p (9, 10) . Based on that, it implies that TRIB3 contributes to MetS via alteration of glucose and fat. However, The TRIB3 Q84R polymorphism was not included in the gene chips used by recent type 2 diabetes genome-wide association studies to clarify its contribution (11) .
Extensive evidence (1, 2, 12) shows that the presence of MetS increases the risk of atherosclerosis. Here, we showed that the TRIB3 Q84R genotype facilitates TRIB3 functional Q84R polymorphism and MetS the morbidity of carotid atherosclerosis. Because we have found that TRIB3 R84 allele carriers are at increased risk for abdominal obesity, hypertriglyceridemia, and insulin resistance, all of which have been validated as independent risk factors for carotid atherosclerosis (13) (14) (15) , these features are the variant's link to carotid atherosclerosis. In summary, the current findings provide direct evidence that individuals with the RR84 are more susceptible to abdominal obesity, hypertriglyceridemia, and insulin resistance. Therefore, they are at risk for MetS and predisposed to carotid atherosclerosis.
